The onset of non linear double diffusive convection in a couple stress fluid with rotation modulation is studied using a truncated representation of Fourier series. The resulting non-autonomous Lorenz model is solved numerically using of Fourier series. The Fehlberg45 method to qualify the heat and mass transport.
INTRODUCTION.
The problem of double diffusive convection in porous media has attracted considerable interest during the last few decades because of its wide range of applications, from the solidification of binary mixtures to the migration of solutes in watersaturated soils.Other examples include geophysical systems, electro-chemistry, and the migration of moisture through air contained in fibrous insulation.A comprehensive review of the literature concerning natural convection in fluid-saturated porous media may be found in the books by Ingham and Pop [1, 2] , Nield and Bejan [3] .
Although the problem of Rayleigh-Benard convection has been extensively investigated for Newtonian fluids, relatively little attention has been devoted to the thermal convection of non-Newtonian fluids. The corresponding problem in the case of a porous medium has also not received much attention until recently. With growing importance of nonNewtonian fluids with suspended particles in modern technology and industries, the investigations of such fluids are desirable. The study of such fluids have applications in a number of processes that occur in industry, such as the extrusion of polymer fluids, solidification of liquid crystals, cooling of metallic plate in a bath, exotic lubrication and colloidal and suspension solutions. In the category of nonNewtonian fluids couple stress fluids have distinct features, such as polar effects. The theory of polar fluids and related theories are models for fluids whose microstructure is mechanically significant. The constitutive equations for couple stress fluids were given by Stokes [4] . The theory proposed by Stokes is the simplest one for micro-fluids, which allows polar effects such as the presence of couple stress, body couple and non-symmetric tensors.
The Rayleigh-Benard situation is often used in rheomatric applications and hence the consideration of the effects of rotational modulation in the control of convection is important from the point of view of applications. In many practical situations, by modulating one of the controlling parameters it is possible to delay or advance the onset of convection. The studies due to Venzian [5] ,Bhadauria and Khan [6] , and pranesh and Sangeetha [7] ,Malashetty and Padmavati [8] are few examples of problems involving the modulation effect. None of the works, however, quantify the heat and mass transfer. The main objective of this paper is to perform the non-linear stability analysis of double diffusive convection in presence of the modulation of rotational speed in a couple stress fluid using the minimal representation of Fourier series.
II. MATHEMATICAL FORMULATION
We consider a viscous, incompressible two component fluid layer of thickness d and infinite extent in the horizontal direction subject to an adverse temperature gradient and a stabilizing concentration gradient. A Cartesian coordinate system is chosen with the origin in the lower boundary and z-axis vertically upward. In this paper Oberbeck-Boussinesq approximation is assumed to be valid. The sinusoidal applied modulation on the rotation speed is 
Basic state
The basic state of the fluid is quiescent and is given by,
The temperature 
Linear stability analysis
Let the basic state be perturbed by an infinitesimal thermal perturbation so that 
We consider only two-dimensional disturbances and define stream function  by 
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III. NON-LINEAR THEORY
In this section we consider the nonlinear analysis using a truncated representation of Fourier series considering only two terms. We consider the early stages of nonlinear convection, when the basic structure of the convection is still determined by the behavior of the linearized solution. In the immediate vicinity of the stability boundary, we could develop a weakly nonlinear analysis.
We will assume that, close to the threshold of convection, the basic circulation remains undisturbed but the temperature and concentration fields are distorted by the addition of a second harmonic with no x-dependence, so that
where the amplitudes
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are to be determined from the dynamics of the system. Substituting Eqs. 
10) which is always negative and therefore the system is bounded and dissipative. As a result, the trajectories are attracted to a set of measure zero in the phase space: in particular they may be attracted to a fixed point, a limit cycle or, perhaps, a strange attractor.
Heat and mass transports
In the study of convection in fluids, the quantification of heat and mass transport is important. This is because the onset of convection, as Rayleigh number is increased, is more readily detected by its effect on the heat and mass transport. In the basic state, heat and mass transport is by conduction alone. 
